PrevoteZZu tunnerue sp. nov. and PrevoteZZu enoecu sp. nov. from the human gingival crevice are described. These organisms are obligately anaerobic, non-spore-forming, nonmotile, gram-negative, rod-shaped bacteria that ferment carbohydrates and produce succinic and acetic acids. Bile inhibits growth. Some strains (38%) of P. tunnerue produce colonies with a tan to black pigment ttwhen they are grown on rabbit blood agar. The type strains are P. tunnerue ATCC 51259 and P. enoecu ATCC 51261. In addition, the description of PrevoteUu zoogZeoformuns is emended to exclude strains now recognized as members of Prevoteh hepurinot'yticu.
During quantitative and qualitative studies of the bacterial flora of samples obtained from the human gingival crevice, we isolated numerous strains of anaerobic, gram-negative, rodshaped bacteria that represent species unlike any that have been described previously. Two of these organisms, designated "Bacteroides D28" and "Bacteroides D84" in our laboratory, were selected for further taxonomic study.
In addition, we propose that the description of Prevotella zoogleofonnans should be emended to exclude strains now recognized as members of Prevotella heparinolytica. In 1938 Prkvot described a new genus, Capsularis, with Capsularis zoogleiformans (Weinberg et al. 1937 ) as the type species (12) . Because there was no strain to represent this species, it was not included on the 1980 Approved Lists of Bacterial Names (15) . Following isolation from the gingival crevice of strains with the characteristics of "C. zoogleiformans," Cat0 et al. proposed the name Bacteroides zoogleofonnans (Weinberg et al. 1937 ) (corrig.) comb. nov. (2) . In 1988 Bailey et al. (1) showed that some strains originally thought to be B. zoogleofonnans strains by Cat0 et al. and other strains whose characteristics corresponded to the characteristics of Bacteroides zoogleoformis (Weinberg et al. 1937 (13) , but an emended description of P. zoogleofonnans that includes only the indole-positive strains has not been published previously. An emended description based on five indole-positive strains is given below.
MATERIALS AND METHODS
Bacterial strains. In this study we examined Prevotella tannerae ("Bacteroides D28") ATCC 5 1259T (American Type Culture Collection, Rockville, Md.) (T = type strain), which was isolated from the gingival crevice of an adult with gingivitis, and 47 other isolates obtained from 38 samples from the gingival crevices of 33 other people (10 juveniles or adults with healthy gingiva, 4 people with gingivitis, 16 people with adult periodontitis, 2 people with juvenile periodontitis, person with rapidly progressive periodontitis).
We also examined Prevotella enoeca ("Bacteroides and 1
D85")
ATCC 51261T, which was isolated from the gingival crevice of a person with adult periodontitis, and seven other isolates obtained from six other people (four juveniles or adults with healthy gingiva, one person with adult periodontitis, and one person with juvenile periodontitis). P. zoogleoformans ATCC 33285T and four other strains isolated from people with adult periodontitis were also included in this study.
Type strains of other species were also examined for comparison ( Table 1) .
Characterization of strains. Fermentation, enzymatic, and antimicrobial agent susceptibility tests in prereduced media and polyacrylamide gel electrophoresis of soluble proteins were performed as described previously (3, 9) . The fatty acid methyl ester contents of whole-cell sediments obtained from prereduced anaerobically sterilized peptone-yeast extract-glucose broth cultures were determined as described previously (8).
DNA isolation and hybridization. Strains were grown in peptone-yeast extract-glucose broth (3) supplemented with 1% (wt/vol) dehydrated brain heart infusion (Difco Laboratories, Detroit, Mich.). The DNA was isolated by using a variation of the Marmur procedure (7) . DNA hybridization values were determined by using lZI-labeled reference DNAs and the S1 nuclease assay procedure (7) . Each reassociation vial con- RESULTS AND DISCUSSION "Bacteroides D28" and "Bacteroides D84" are anaerobic, fermentative, gram-negative bacilli that do not grow well in the presence of 20% bile and have phenotypic characteristics similar to those of Prevotella species (Tables 2 and 3 ). The major cellular fatty acids of these organisms also are similar to those found in members of the genus Prevotella (Table 4) , with anteiso-C,,,, fatty acid making up 30 to 36% of the total fatty acids detected. The G+C contents of the DNAs (45 and 47 mol%) are within the range found for other species in the genus Prevotella (5) . These two closely related species exhibited negligible levels of DNA-DNA reassociation with Prevotella nigrescens, Prevotella melaninogenica, Prevotella denticola, and Prevotella oris (Table l) , species which are similar to them in cellular fatty acid content.
Because the characteristics of "Bacteroides D28" and "Bacteroides D84" are unlike the characteristics of previously described Prevotella species, we propose the following new species for these taxa: Contrary to the original description (14), we have not been able to demonstrate that the type strain of Prevotella oulora lowers the pH of media containing glycogen unless serum (which contains amylase) is added to the medium. We realize that there has been confusion concerning the type strain of this species (ll), but the tests for fermentation of glycogen were performed with the correct type strain obtained from the American Type Culture Collection in 1993 rather than with the strain that has been shown to be Rikenella microfusus (1 1 The fermentation acids are succinic acid (2.6 t 0.22 meq/ 100 ml of culture [mean 2 standard error of the mean]), acetic acid (1.5 ? 0.11 meq/100 ml), formic acid (0.17 2 0.03 meq/100 ml), isovaleric acid (0.15 * 0.03 meq/100 ml), and isobutyric acid (0.03 2 0.006 meq/100 ml). No hydrogen is produced.
Additional characteristics of the species are shown in Tables  2 and 4 .
Isolated from the human gingival crevice ( Table 5 ) (10). The type strain is ATCC 51259 (= VPI N14B-15).
The G + C content of the DNA of the type strain is 45 mol%. Phenotypically, P. tannerae can be differentiated from many saccharolytic Prevotella species by the inability of most strains to hydrolyze esculin (86% of the strains are negative) and by the inability of most strains to ferment sucrose (69% of the strains are negative) ( Table 3 ). It differs from Prevotella bivia by not digesting meat and from the new species P. enoeca by its cellular fatty acid profile (iso-C,,:, fatty acid content) ( Table 4) .
Description of Prevotella enoeca sp. nov. Prevotella enoeca (e.noe'ca. Gr. adj. enoikos, inhabiting; N.L. fem. adj. enoeca, inhabiting, because the organism is an inhabitant of the gingival crevice). The description below is based on studies of the type strain and seven other isolates obtained from six other people. Cells of the type strain are 0.5 km wide by 2.2 to 4.6 pm long; filaments up to 7.7 pm long are observed. Cells are not motile and occur in pairs and short chains. Surface colonies on rabbit blood agar plates incubated for 2 days are 1 to 2 mm in diameter, circular, entire, convex, transparent to translucent, and not hemolytic. No pigment develops on either hemolyzed or whole rabbit blood agar plates or streak tubes incubated for 10 days, and there are no hemolytic zones around colonies on blood agar plates. Broth cultures are turbid with a smooth sediment. The terminal pH values of glucose broth cultures incubated for 5 days are 4.8 to 5.4.
The fermentation acids are succinic acid (3.2 t 0.72 meq/ 100 ml of culture [mean t standard error of the mean]) and acetic acid (1.4 t 0.19 meq/100 ml); sometimes a trace of Isolated from the gingival crevices of humans with healthy gingiva and periodontitis (Table 5 .
The type strain is, ATCC 51261 (= VPI D194A-25A). The G+C content of the DNA of the type strain is 47 mol%. The lack of sucrose fermentation and the inability of P. enoeca to digest gelatin differentiate this species from many Prevotella species (' Table 3 ). It can be differentiated from P. tannerae by its cellular fatty acid profile (iso-C,,,o fatty acid content) ( Table 4) Table 2 , and the characteristic cellular fatty acids of the species are shown in Table 4 . Characteristics that differentiate P. zoogleoformans from some other Prevotella species are shown in Table 3 . Production of acid from cellobiose and usually from lactose and an inability to produce colonies with dark pigment on blood agar differentiate P. zoogleofonnans from Prevotella intennedia and P. nigrescens, the other indole-producing strains in the genus.
The G + C content of the DNA of the type strain, ATCC 33285, is 47 mol%.
The incidence of the species in periodontally healthy and diseased individuals is shown in Table 5 . 
